Introduction
There are many reports in the literature of a direct effect of the ram on the multiple birth rate of ewes to which it has been mated (see reviews of Turner, 1969; Bradford, 1972) . Vakil, Botkin & Roehrkasse (1968) showed that this ram effect was correlated with the prolificacy of the female relatives. It was suggested by Bradford (1972) that rams may contribute to variation in the litter size of their mates through differences in the fertilizing capacity of their semen or in the pre-natal survival of their offspring.
This study examined differences in fertilizing capacity of ram semen taken from the high (H) and low (L) lines of Romney flocks which have been selectively bred for and against multiple births for 30 years (Wallace, 1958) . The average litter size in the H and L lines during the period [1967] [1968] [1969] [1970] was 1-62 and 1-13 respectively (Clarke, 1972) .
Materials and Methods
Three experiments using unrelated ewes were carried out during 3 consecutive breeding seasons. In Exp. 1 the comparison of semen from H and L rams was superimposed on an investigation of hormone effects (Whyman & Moore, 1980 (Salamon, 1976 (Bangs & Underwood, 1948) . The maximum error was ± 5%. Second, there was a possible error in measuring the required volume of the ejaculate; for this the maximum error was ± 7%. The total possible error was therefore ± 12%.
All ewes were killed 2-4 days after the onset of oestrus and the number of corpora lutea (CL) was recorded. The oviducts of each ewe were flushed with saline (9 g NaCl/1). When those flushed resulted in the recovery of fewer ova than the number of CL, the uterine horns were also flushed. In Exp. 3, all eggs which failed to cleave were fixed and stained as described by Tervit (1973) and examined for metaphase II plates to confirm the lack of fertilization.
Ewes from which at least 1 fertilized ovum was recovered were classified as fertilized, whereas those in which only unfertilized one-celled eggs were found were classified as unfertilized. For the purposes of the assessment of incomplete or partial fertilizations, twin-ovulating ewes from which both ova were recovered were classified as 'fertilized' when both eggs were fertilized, 'incomplete fertilization' when only 1 egg was fertilized, and 'unfertilized' when neither egg was fertilized.
Logit transformation (Neider & Wedderburn, 1972) Incidence of incomplete fertilization* 3/11 0/2 1/9 3/12 2/9 0/3 * Among fertilized ewes.
Discussion
Ewe lambing percentages after artificial insemination with fresh undiluted semen have been reported as 47% (Lapwood, Martin & Entwistle, 1972) , 55% (Dunlop, Tallis, Brown & Gream, 1972) and 74% (Amir & Schindler, 1972) . The average figure of 54% ewes with fertilized eggs in the present study was rather low, but the reason is unknown. Our results indicate that the selection for high prolificacy in the female has been accompanied by an enhanced ability of semen from related rams to fertilize the ova shed by ewes ovulating more than one egg, and suggests a mechanism for the direct effect of the ram on multiple birth rate (see Turner, 1969; Bradford, 1972) . A positive relationship between prolificacy of female relatives and litter size produced by the ram has been shown previously by Vakil et al (1968) who found an increase of 0-12 lambs born per ewe lambing to twin-born rams compared with single-born rams. Burfening, Friedrick & Van Horn (1977) have reported that rams selected for high prolificacy (on the basis of their dams' lambing records) produced more lambs born per randomly selected ewe mated than did rams selected for low prolificacy. This effect was not reflected in any differences in fertilization rates or in embryo deaths but these results may not conflict with our findings because Burfening et al (1977) did not consider multiple-and single-ovulating ewes separately. Their egg recoveries were 92 and 80% for the high-and low-prolificacy rams respectively.
Prolificacy differences among breeds have previously been found to be reflected in breed differences in young rams in terms of testis diameters (Land, 1973; , plasma LH concentrations (Thimonier, Pelletier & Land, 1972; Bindon & Turner, 1974; and testis growth following hemicastration . The selection for and against multiple births in the two lines used in this study has probably led to line differences in hormonal levels or sensitivities in both sexes and to differences in spermatogenesis. Differences between the two types of ram semen in the ability to fertilize multiple-ovulations could be influenced by a difference between the H and L semen in the frequency of incomplete fertilization, but there was no such difference found. However, the incidence of incomplete fertilization (20%) in the naturally twin-ovulating ewes was much higher than the figures of 2-4% previously found by Dr I. D. Killeen (personal communication) and 6-4% by Restall, Brown, Blockey, Cahill & Kearins (1976) . Incomplete fertilization may be more common following artificial insemination; Dutt (1954) reported a high incidence of incomplete fertilization with artificial insemination but did not give a precise figure. The effect may be due to the stress associated with artificial insemination which could interrupt sperm transport and lead to smaller numbers of spermatozoa reaching the oviducts (Thibault & Winterberger-Torrès, 1967 ).
There was no difference in fertilization rates among the 4 insemination regimens in Exp. 3. This result agrees with that of Amir & Schindler (1972) who showed no difference in conception rate of ewes inseminated with 300 or 500 106 spermatozoa from 0 to 36 h after the onset of oestrus. There was no effect of double insemination on the success rate of fertilizing twin ovulations as was suggested by Dunlop & Tallis (1964) . This is not surprising as the average interval between multiple ovulations has been shown to be only 1-2 h (Whyman, Johnson, Knight & Moore, 1979) .
Previous reports of the ram effect (see Ragab & Asker, 1954; Vakil et al, 1968; Donald, Read & Russell, 1970) have been obtained using natural mating; our results need confirmation under these conditions, and extension from differences in fertilization rate to differences in lambing rate. Barker & Land (1970) compared rams of two breeds which differed markedly in litter size and found no direct effect on prolificacy. Therefore differences in prolificacy between two genotypes do not guarantee differences in the ram's ability to produce multiple births. More trials need to be carried out comparing rams from genotypes of defined prolificacy to determine the incidence and economic importance of this phenomenon.
